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[57] ABSTRACT 

A well pump suspended from a mandrel in a well which 
is run on a cable placed in tension after the pump sup- 
porting mandrel is landed. The mandrel is latched in the 
well and a much greater force is required to release the 
mandrel from the tubing than was required to move the 
mandrel to the latched position. The cable includes 
multiple wire drum sockets which are moved laterally 
into recesses in the supporting mandrel and held in 
place by a moveable sleeve. A space out is provided 
between the mandrel and the cable. The conductors of 
the cable are brought out of the space out structure to 
the exterior of the mandrel and extend down through a 
penetrator which forms a part of the mandrel. The 
space out structure, the connection between the space 
out structure and cable, and the mandrel and penetrator 
components, and the pump are all held against relative 
rotation to avoid damage to the conductors. 

13 Claims, 7 Drawing Sheets 
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FIG. 4 is a sectional view of a preferred form of 

METHOD AND SYSTEM FOR SUPPORTING A multiwire rope-multiconductor cableT 

WELL PUMP FIG. 5 is a perspective view of the cable seat; 

FIG. 6 is a sectional view along the lines 6—6 of FIG. 
This invention relates to well pumps and, more par- 5 2B; 
ticularfy, to a method and system for supporting a well FIG. 7 is a fragmentary view of the mandrel and 
pump in a tubing. drum socket shown in FIG. 2B, rotated ninety degrees; 

In the past, well pumps have been run into tubings on FIG. 8 is a view along the lines 8—8 of FIG. 7; 
electrical cables and landed at a selected level in the FIG, 9 is a sectional view along the lines 9—9 of FIG. 
well. It has been conventional to latch the pump sup* 10 2B; 

porting mandrel in place with a latch released by an FIG. 10 is an exploded view, partially in elevation 
upward pull. See U.S. Pat No. 3,853,430. It has also and partially in section, of the portion of the mandrel 
been proposed to use shear pins to hold the mandrel in shown in FIG. 2B; 

place. Such pins are sheared by an upward pull. See M is a cross-sectional view taken along the lines 

U.S. Pat No. 4,121,659. 15 11—11 of FIG. 2C; 

Rotation prevention devices are commonly em- FIQ, 12 is a sectional view taken along the lines 
ployed on cable run pumps. See, for instance, U.S. Pat. 12—12 of FIG. 2C; 

No. 4,363,359. In the testing art, U.S. Pat. No. 4,149,593 13 ia a view taken along the lines 13—13 of FIG. 

discloses a stinger which is more difficult to remove 

than to insert. 20 FIG. 14 is a view taken along the lines 14—14 of FIG. 

An object of this invention is to pro vide a method and 
system for supporting a pump in a tubing in which the . FIGS. 15 and 16 are continuation views in cross- sec- 
electric cable extending upwardly from the pump is tion with baa 8nown "» elevation of the test and kill 
maintained in tension to prevent damage to the cable. valve ^^on of the system; and 

Another object is to provide a pump supporting man- 25 n °' 17 " a fragmentary sectional view on an en- 
drel with a collet, which latches in a groove in a landing targed sc . ale taken aoa i the ^ 17—17 of FIG. 2B. 
nipple and in which the collet is more difficult to pull Referring to FIG. 1, the installation shown includes 
out of the groove than to insert into the landing nipple, , ca fj ng 20 which is perforated at 21 at the producing 
so that the cable may be placed in tension to protect it » mation - While the perforations are shown adjacent to 
from damage without releasing the collet. 30 ^ , ecm, P ment » toy may be some distance below the 

Another object is to provide a mandrel for supporting ^SP^lu .......... 

a pump in which the mandrel is formed of multiple „i ™J? we "' a tublfl 8 22 B 8US P«nded from the 
sections, which are latched against relative rotation and we » he i ad v ' n d«cated generally at 23. Run as an integral 
is secured to the cable in a manner which prevents „ ?!f / the 1 * a *£ the subsurface safety valve indi- 
cative rotation between the cable and mandrel, to 35 ^V"**?*** winch is controlled by the hnes 25 
preventdamage to theconductors which are positioned ^ "7 h 1 ydraul,c P ressure from * e 

exterior of and extend through portions of thVmandrel "^^^T^TT'- -a v 
and down to the pump, which is located below the . ^elow the suWace safety valve, a side pocket man- 
mandrel v ' iumucu oeiow me drel 26 is provided to permit an optional pressure sentry 

Another object is to provide a connection between a 40 ^S^^JT" COmmunicate8 ™ th sut ' 

J^SZ^k t0 PTOVide t^Tl 'f*™ , 3 Suspended within the tubing 22 from the multicon- 
nT^l« „ f. ^ C3bIe , m W i". Ch * e ^ 50 ductor multiwire rope cable 35 is the pum P taSed 
has at least one flat side on one end and m which the generally at 36. This pump may take any desired fonn 

ceding object and the mandrel is connected to the cable driven by power through the electrical conductors 
m a manner preventing rotation therebetween. indicated generally at 37 conductors 

H„„ ^n 0 ^ 60 * 8 ' ft ^"^*?«««?8»of this inven- 55 Between the cable 35 and the pump 36, several pieces 
ScSs^ P drawings, specification 0 f equpiment are provided. Immediately above tnl 

t*. *t* a ' .« pump, a swivel connector indicated generally at 38 is 

of A??„t3l^ Crem dl '»™«^ mbodunent Provided to permit articulation during introduction of 
ln£!JST^L m 6 nUmCralS topumpintothewell.ThisswiveIsubbpreferablythe 

indrcate hke parts, <0 sub shown in U.S. Pat. No. 4,425,965. Immediately 

FIG. 1 is a schematic view, partly in section and above the swivel sub there is provided a test and kill 
party m elevation, illustrating a pump supported in a valve system, indicated generally at 39, which permits 

wr«f < ^ r ^ nCe r^ ,hlS1,,Ve . n,,0n . : ■ pressuring up the tubing to test and make certain that 

FIGS. 2A through 2E are continuation views, partly seals are functioning properly. This system also permits 

in elevation and partly in section, illustrating the pump 65 emergency opening of a valve to by-pass the test valve 

supporting mandrel of this invention; and kill the well. 

Fir ^a 3 ™ 8 V ' eW " SeCt '° n al0ng ^ lineS 3-3 0f Above ^ v ^ ve 39 ^ is Provided an indexing 
no. za; union m di cate d generally at 41 to properly orient the 
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equipment. Above this indexing union 41, a mandrel, 
indicated generally at 42, provides for sealing of the 
mandrel in the smooth bore 43 of the landing nipple 
indicated generally at 44 and for latching the mandrel in 
the landing nipple 44 to support the pump in the well 5 
and to mpfafe"" the mandrel in position against a se- 
lected upward force. At its upper end, the mandrel is 
provided with a system indicated generally at 45 for 
securing the mandrel to the wire ropes of the cable 35. 
The electrical conductors 37 extend down through a 10 
penetrator indicated generally at 46 in the mandrel at 
the seal section. 

By running and locking the mandrel in place against 
an upward force below a selected amount, the cable 35 
may be placed in tension by a clamp 47, which is se- 15 
cured to the tubing 22 through the wellhead 23, to 
clamp the upper end of the cable 35 in place at the 
wellhead with the cable below the clamp 47 maintained 
in tension below said selected force. This will prevent 
damage to the cable which has occurred in the past due 20 
to the weight of the cable, tending to bend the cable 
adjacent its attachment with the upper end of the man- 
drel 42. 

In FIG. 2B, the upper end of the mandrel 42 is shown 2$ 
to include a system for securing the mandrel to the wire 
ropes 51 and 52 of the cable 35. The upper mandrel 
section 53, is provided with a recess for each wire rope 
of the cable 35. Preferably, these are two in number and 
recesses 54 and 55 are provided in opposite sides of the 3Q 
upper mandrel section 53, and as best shown in FIG. 7 
*open to the outer periphery of the upper mandrel sec- 
tion 53. These recesses 54 and 55 permit the drum sock- 
ets 56 and 57 to be movel laterally into the recesses. The 
drum sockets may take any conventional form provided 35 
with means for securing the sockets to the cables. As 
these are old and well-known, they are not illustrated in 
the drawings. 

It is desirable that the wire ropes not be permitted to 
unwind when placed in tension andj^jor this purpose, 40 
the recesses 54 and 55 are provided with tang slots 58 
>and 59 at their lower end into which the tang 56a and 
57a on the lower end of the drum sockets 56 and 57 
project, as best shown in FIG. 7. 

At their upper ends, the recesses are provided with 45 
cable slots 61 and 62, which open to the outer periphery 
of the upper mandrel section 53 to permit the wire ropes 
to be moved laterally into these slots, as shown in FIGS. 
2B and FIG. 7. At the bottom of these cable slots 61 and 
62, the upper mandrel section 53 has downwardly fee- 50 
ing tension shoulders 63 and 64 associated with the 
recesses 54 and 55, respectively. 

Interposed between the two drum sockets 56 and 57 
and the tension shoulders 63 and 64 are tension transfer 
blocks 65, 66, 67 and 68. The blocks 66 and 67 are identi- 55 
cal and have semi-circular cutouts 69 to receive approx- 
imately one-half of a cable. The blocks 65 and 68 are 
identical and likewise have semi-circular cutouts 71 to 
receive approximately one-half of a wire rope. 

The upper surface of the aforementioned blocks en- 60 
gage the downwardly facing tension shoulders 63 and 
64. The lower surfaces of these blocks engage the upper 
ends of the drum sockets 56 and 57. As the upper end of 
the drum sockets are smaller in size than the down- 
wardly facing torque shoulders 63 and 64, these blocks 65 
transmit the tension in the cables 51 and 52 from the 
drum sockets to the larger area provided by the down- 
wardly facing tension shoulders. 



Sleeve means are provided for holding the drum 
sockets and transfer blocks in the recesses 54 and 55. 
Preferably, this sleeve means is provided by two sepa- 
rate sleeves 72 and 73. A single sleeve could be utilized, 
but dual sleeves permit easier assembly. The sleeve 72 is 
threaded to the mandrel 53 by the thread system 74 and 
during assembly is moved upwardly over the upper 
mandrel section 53, to overlie the drum sockets 56 and 
57, and hold them in place. The upper sleeve 73 is 
moved downwardly over the upper end of the drum 
sockets and over the blocks 65, 66, 67 and 68, to both 
confine the drum sockets and maintain the transfer 
blocks in place. 

The several components of the mandrel and the com- 
ponents attached thereto are preferably held against 
relative rotation so that damage to the conductors will 
not occur. For this purpose, the upper mandrel section 
53 has a plurality of recesses 75. The upper sleeve 73 has 
a corresponding plurality of threaded holes 76 extend- 
ing therethrough and set screws 77 are threaded into the 
recesses 75 to lock the upper sleeve 73 in place against 
both axial and rotative movement 

At its lower end the upper mandrel section 53 is se- 
cured to a shear out intermediate mandrel section 78. 
The upper end of the mandrel section 78 has down- 
wardly facing teeth 79 so that, in the event that the 
shear pins 81 are sheared, an overshot can be run into 
the well to engage the teeth 79 and retrieve the lower 
section of the equipment The upper mandrel section is 
provided with slots 84 and 85 into which upwardly 
projecting fingers 86 and 87 on the threaded section 78 
project to key the upper mandrel section 53 against 
rotation relative to the shear out section 78. 

The cable is shown in cross-section in FIG. 4 to in- 
clude the wire ropes 51 and 52 on either side of multiple 
conductors 88, 89 and 91. The conductors and cables 
are contained within an envelope of relatively stiff but 
flexible material 92. The cable is available from The 
Kerite Company, Seymour, Connecticut. As shown, at 
least one side of the cable at its lower end has a flat 93. 
Preferably, the cable has a pair of flats 93 and 94, which 
may be engaged to prevent rotation between the man- 
drel and the cable. 

FIG. 2A shows that the cable 35 has the envelope 92 
stripped away from the lower end of the cable, leaving 
bare the conductors and wire ropes. 

A pair of split cable seats 95 (FIG. 5) are placed about 
the lower end of the cable with the conductors and wire 
ropes extending down through the lower semi-circular 
openings 96, 97 and 96a. These openings are in an in- 
turned flange section 98, which bears against the lower 
end of the envelope 92 of the cable (FIG. 2A). Thus, 
there are two of these cable seats, 95 and 95a, which 
bear against the cable as shown in FIG. 3 to hold the 
cable against rotation relative to the seat The seat is in 
turn keyed to sleeve 99 by the pair of pins 101 and 102. 
These pins have a reduced diameter outer section 103, 
which fits into the lower end of the keyhole slot 104 of 
the sleeve 99 when the system is assembled. During 
assembly, the cable seats are placed about the cable and 
the cable introduced into the sleeve 99. Before the cable 
is drawn down tighdy against the seat, the locking pins 
101 and 102 are introduced through the upper larger 
diameter section of the keyhole 104 and when the seat is 
moved downwardly relative to the sleeve 99, the lock- 
ing pins 101 and 102 are trapped in the lower smaller 
width portion of the keyhole slots 104. 
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The sleeve 99 has a counterbore 105 at its upper end facing shoulder 114 is also beveled. By beveling these 
for receiving the cable seat, thus providing an upturned shoulders, galling is not a problem, 
shoulder 106, which bears against the lower end of the The seal bore 112 has a substantial length and the 
cable seat when the system is assembled. lower end of the seal 119 preferably would engage this 

A window 107 is provided in the sleeve 99 and the 5 bore prior to the collet fingers engaging the beveled 
three conductors 88, 89 and 91 pass through this win- shoulder 113a Thus, if any problem is encountered in 
dow to the exterior of the sleeve and the upper mandrel moving the tool downwardly to the latched position, 
section 53. the tubing may be pressurized and the pressure above 

To provide a space out, the sleeve 99 threadedly the tool utilized to force it downwardly and latch the 
engages with the sleeve 73 therebelow so that these two 10 collet fingers in place. 

sleeves may be spread apart to place the wire ropes 51 & k preferred that a substantial force be required to 
and 52 in tension during assembly. The lower end of move toe upwardly and compress the collet fin- 
sleeve 99 has a reduced diameter section 99a and slots 8 ers - This upward force should be at least approxi- 
100 in the reduced diameter section which register with mately five thousands pounds and preferably is on the 
slots 110 in the threaded section of the sleeve 73 (FIG. 15 order °f ^ thousand pounds. 

17). After the wire ropes 51 and 52 have been placed in Bv Providing a resistance to upward movement of at 
tension, the two sleeves are rotated to align the afore- least approximately five thousand pounds the cable may 
mentioned slots and keys 108 and 108a key the two be P laced m substantial tension and avoid the prior art 
sleeves nonrotatably together. An overlying nut 109 is PK*kms of cable failure adjacent to the tool, 
then threaded upwardly on the sleeve 73 to trap the 20 ***** ^^el section 115 (FIG. 2C) includes a key 
keys 108 and 108a, as shown in FIG. 2B. Thus, the 123 Y*^* 1 fa outwardly by spring 124 into a slot 
exposed wire ropes 51 and 52 are placed in tension and 125 m landin S ni PP le 44 This prevents rotation of 
the cable is held against rotation relative to the mandrel ****** to ° l when **** motor * operating. If the key 

42. 811(1 slot are not in register when the tool is run, the 

FIGS. 2C and 2D illustrate the special landing nipple 25 r ^ tion forc * from rotation of the impeller in the motor 
44. This landing nipple includes an upwardly facing , mandnl until the key registers with the 

no-go shoulder 111, against which the mandrel seats. at w ^ * wiU fPaad and engage and no 

Below the no-go shoulder, a smooth bore 112 provides rota *°? of * e "2*? °? cur - 

a seal area. Below the seal area, an enlarged wall section , n f * ^ ne ff? or 46 

provides a land 113 which terminates at its lower end in 30 ** 5"* of *« cab 1 Ies * The penetrator is a well known 
a downwardly feeing beveled shoulder 114 for engage- ° h * ^ 12 * rcc ? ves the conductor and 

ment by a collet seals with the conductor. The sleeve passes through a 

The mandrel 42 continues downwardly from the t\^* 1 ^ "2 1 T? 127 

The mandrel also is provided with the sleeve 118 ZS^oTlW ^ PenetKlt0 ' S " *"* 

'SSS^Xf^ ° n W ?H h rf C "2 *T m 40 To the conductors, the mandrel section 115 

the seal sleeve 118 is the double support collet 121 hav- tn|or m m wMch the CO n ductors £ e . ^ 

^!^l^ eTen ^\^f ^ ^ ™ e taer 117 ' which Sa* from mandrel 
t£b ™L 7tL Z " ^"om^PPort section 115; is connected to an offset fitting indicated 
I^^ifSi.^ 8 ™ ^SV" ^ CrCaSe - dUm T 45 8 enera ^y at 133 (FIG. 2E) by the adjustable union indi- 
section Utc This increased diameter section results cated generally at 41. This union includes an inner 
from a downwardly and [inwardly uichned surface 12U s^ve having a centrally radially extending flange 135. 
ZnZtXTJ^ " ^ ^ L 0W ^1° C f AtmeupperandlowerextreniitVofthisfl^ 
enlarged return 121a of the coUet fingers pass the 50 sockets with the semi-circular outer section of the pins 

% V£ Y Snap °?, m ? ?° Sltl ^ S ^° Wn " ex P osed - In other ***** *» U PP<* P™ have their outer 
FIG. 2D f and the upwardly facing beveled shoulder upp^ one ,half exposed and the lower pins have their 
121e engages the downwardly facmg shoulder 114 on outer lower one-half exposed. The upper pipe connec- 
the landing nipple to resist upward movement of the tor 138 has a plurality of downwardly facing semi-cir- 
mandrel. 55 cular recesses cut therein. These recesses receive the 
The upper beveled shoulder 121c is at a substantially up per half of the pins 137. In like manner, the lower 
larger angle than the lower beveled shoulder 12td. This pipe connector 139 has upwardly facing semi-circular 
permits easy insertion of the tool into the landing nipple recesses cut therein, which receive the lower ring of 
until the enlarged sections 121c are received in the pins. An outer sleeve 141 has an internal counterbore 
groove 122 in the landing nipple. Due to the abrupt 60 which fits over the pins and the semi-circular recesses in 
incline of shoulder 121* however, it is much more diffi- the upper and lower connectors. This sleeve shoulders 
cult to withdraw the tool. For instance, it is preferred against the shoulder 142 and the thread system 143 is 
that less than a thousand pounds of force be needed to utilized to pull the upper and lower pipe sections to- 
move the tool down to the position shown in FIG. 2D gether with the pipe sections oriented as desired during 
and collapse the fingers as they move into the land 113. 65 assembly. A lock nut 144 is threaded against the lower 
To assist in this movement, it is preferred that the in- end of the sleeve to lock the sleeve in place, 
clined shoulder 113a at the upper end of land 113 be If desired, means may be provided between the man- 
beveled as shown. In like manner, the downwardly drel and the motor to test and make certain that the 
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system is fully seated and to provide for kill fluid to be 
pumped down through the system. Such provision is 
shown in FIGS. 15 and its continuation view, FIG. 16. 
An upper sub 145 and a lower sub 146 are secured to 
each other by an outer sleeve 147. Trapped between the 5 
two subs is an upper inner bypass sleeve 148 and an 
upper cage 149. Below the upper cage, a lower cage and 
seat 151 is held in place by a plurality of shear pins 152. 
The lower cage includes a plurality of ports 153 
through its wall. When the lower cage is pinned in place 10 
by the shear pins 152, these ports 153 are above a pair of 
Orings 154 and 155, which straddle a port 156 in the 
lower sub. 

The lower cable and seat has a valve seat 157 on 
which a ball 158 may seat. When flow is travelling 15 
upwardly through the device, the ball 158 is lifted off of 
its seat and engages the surface 159 at the top of the 
cage and flow bypasses the ball through the ports 161. 
This flow is contained by the outer sleeve 147 and re- 
turns to the inner bore though the tool through ports 
162. When it is desired to test the tool, pressure in the 
tubing passes downwardly through the mandrel and 
forces the ball 158 against its seat 157. If the tool is not 
fully on its seat, pressure in the tubing above the man- ^ 
drel will be exerted on the mandrel to drive it down to 
fully seated position. In either event, the tool was origi- 
nally seated or will be seated by pressure and the pres- 
sure will indicate that the tool is fully seated and the 
< seals are operative. 30 
v If it is desired to pump kill fluid down the well, the 
pressure in the tubing above the assembly is increased to 
a value which will shear the pins 152 and drive the 
lower cage and seat 151 downwardly until it engages 
the upturned shoulder 163. At this time, the ports 153 35 
and 156 will be in register and kill fluid may be pumped 
downwardly into the well. 

The assembly of the various components of the tool is 
; believed to be apparent from the foregoing description. 
It is pointed out, however, that the cables 51 and 52, 40 
after being stripped of the envelope of flexible material, 
may be passed through the space out sleeves and then 
the drum sockets attached to the cables. The drum 
sockets may then be readily moved radially inwardly 
into the mandrel and held in place by the retaining 45 
sleeve. 

The various components of the structure are held in 
alignment and against rotation either by a fully made up 
thread in joints between various sections or by keys, set 
screws or the like so that, once fully assembled, no 50 
relative rotation is possible between the motor and the 
cable to thus protect the conductors in the area between 
the cable and the motor. 

The cable is further protected by being hung in ten- 
sion so that the weight of the cable will not cause failure 55 
adjacent to the point of connection of the cable to the 
tool. 

The foregoing disclosure and description of the in- 
vention are illustrative and explanatory thereof and 
various changes in the size, shape and materials, as well 60 
as in the details of the illustrated construction, and vari- 
ous changes in the process, may be made within the 
scope of the appended claims without departing from 
the spirit of the invention. 
What is claimed is; 65 
1 The method of installing, operating, and retrieving 
a pump at a downhole location in a well having a well- 
head with tubing suspended therefrom comprising: 



running in the pump on a mandrel which is supported 
on a cable, 

releasably latching the mandrel to the tubing, 

placing the cable in tension with a selected force 
sufficient to urge the mandrel upward but insuffi- 
cient to release the mandrel, 

securing the cable to the wellhead while maintaining 
the cable in tension and operating the pump, 

thereafter releasing the mandrel from the tubing by 
pulling on the cable with a force greater than said 
selected force, and 

retrieving the cable. 

2. A pump system comprising: 
a tubing, 

a landing nipple forming a part of the tubing and 
having an upwardly facing no-go shoulder and a 
downwardly facing latch shoulder, 

a multiconductor-wire rope cable in said tubing, 

a mandrel suspended from said cable, 

a pump carried by said mandrel and attached to said 
multiconductors, 

a downwardly facing no-go shoulder on said mandrel 
supporting said mandrel on said landing nipple 
no-go shoulder, 

means on said mandrel engaging said landing nipple 
and preventing rotation of said mandrel, 

seal means on said mandrel sealingly engaging said 
landing nipple. 

releasable means on said mandrel engaging said land- 
ing nipple downwardly facing shoulder and pre- 
venting upward movement of said mandrel in re- 
sponse to an upward pull on said cable less than a 
selected value, 

said releasable means released by an upward pull on 
said cable above said selected value, and 

means between the upper end of said tubing and said 
cable maintaining said cable in tension with a force 
less than said selected value. 

3. A pump system for a well comprising: 
a multiconductor-wire rope cable, 

a mandrel suspended from said cable, 

a pump carried by said mandrel and attached to said 
multiconductors, 

a no-go shoulder on said mandrel for supporting the 
mandrel on a tubing shoulder, 

means on said mandrel for engaging a tubing and 
preventing rotation of said mandrel, 

seal means on said mandrel for sealing with a tubing, 

a collet on said mandrel with collet fingers supported 
on each end and having downwardly facing shoul- 
ders at a shallow angle for depressing said fingers 
as they pass through an internal land in a tubing 
and upwardly facing shoulders at a relatively steep 
angle for engaging a downwardly facing shoulder 
in a tubing and latching said mandrel in the tubing, 
and 

said upwardly facing shoulders at a sufficiently steep 
angle to require a force of at least five thousand 
pounds to depress the collet fingers in passing said 
downwardly facing shoulder in a tubing. 

4. The pump system of claim 3, wherein a force of less 
than approximately one thousands pounds is required to 
depress said fingers as they engage and pass said land 
and a force of at least five thousand pounds is required 
to depress said fingers as they engage and pass said 
downwardly facing shoulder in a tubing. 

5. The pump system of claim 4, wherein the force 
required to depress said fingers as they engage and pass 
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said downwardly facing shoulder in a tubing is approxi- 
mately ten thousand pounds. 

6, The pump system of claim 3, wherein the force 
required to depress said fingers as they engage and pass 
said downwardly facing shoulder in a tubing is at least 
live times the force required to depress said fingers as 
they engage and pass said land. 

7* The pump system of claim 6, wherein said first 
mentioned force is approximately ten times said last 
mentioned force. 

8. A pump system as in claim 2, 3, 4, S» 6 or 7, 
wherein: 

said pump is suspended from said mandrel, 
said mandrel is formed of multiple sections, 
means between each section of said mandrel prevent 
relative rotation between the mandrel sections, and 
means between said cable and mandrel prevent rela- 
tive rotation between said cable and mandrel. 

9. A connection between a multiwire rope cable and 20 
a mandrel comprising: 

a mandrel having a locking section with multiple 
recesses opening to the outer periphery of the man- 
drel, 

a tang slot forming the bottom of each recess, 
a cable slot forming the top of each recess, 
downwardly facing tension shoulders at the lower 

end of each cable slot, 
a drum socket in each recess, 
said drum socket having a tang nonrotatably received 

in said tang socket, 
tension transfer blocks between said drum sockets 

and tension shoulders, and 
sleeve means releasably secured on said mandrel and 

overlying said multiple recesses to maintain said 

drum sockets in said recesses. 

10. The connection of claim 9 in combination with: 
a multiconductor-multiwire rope cable having the 
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said multiple conductors and multiple wire ropes 
extending from said end of said cable; 

said wire ropes secured to said drum sockets; 

said sleeve means including, 

upper sleeve means having cable seat means at its 
upper end engaging said flat side and preventing 
relative rotation between said upper sleeve means 
and said cable, 

means between said mandrel and upper sleeve means 
preventing relative rotation therebetween, 

space out means for adjusting the effective length of 
said upper sleeve means and preventing relative 
rotation of the sleeve means above and below said 
space out means, 

said mandrel having a seal section for sealing with a 
tubing, 

an exit opening in the wall of said upper sleeve 
means through which the multiple conductors ex- 
tend; and 

said seal section including penetrator means through 
which said multiple conductors extend. 

11. The connector of claim 10 in combination with: 
means for engaging a tubing to prevent rotation of the 

connector in the tubing, and 
releasable means for releasably locking said mandrel 
in a tubing and preventing upward movement of 
the mandrel, 

said releasable means rendered ineffective by an up- 
ward pull on said cable above a selected value. 

12. The connector of claim 11, in combination with: 
a tubing in which the mandrel is suspended by said 

cable, and 

means between the upper end of said tubing and said 
cable maintaining said cable in tension with a force 
less than said selected value. 

13. The connector of claim 9, 10 or 11, in combination 
with a check valve means preventing downward flow 
through the mandrel up to a selected pressure differen- 
tial across the check valve and permitting flow pass the 



conductors and cable contained within an envelope 40 check valve when the differential exceeds the selected 
of stiff but flexible material having at least one flat ^jialue. 
side at one-end of the cable; 
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